Complex segregation analysis of low levels of plasma high-density lipoprotein cholesterol in a sample of nuclear families in Jerusalem.
Low levels of high-density lipoprotein cholesterol (HDL-C) are associated with increased risk of coronary heart disease (CHD). Therefore, assessment of the mode of inheritance of HDL-C is of importance. HDL-C concentrations in 3,074 nuclear families in the multiethnic Jerusalem Lipid Research Center study population were analyzed for possible involvement of major genes in determination of low levels of this trait. Complex segregation analysis under the mixed model of inheritance (major gene and multifactorial components) was performed on transformed HDL-C concentrations after adjustment for age, sex, and environmental measures. Evidence for segregation of a recessive major gene for depressed HDL-C, with an allele frequency of q = 0.06, in addition to multifactorial transmission (H = 0.45) was found in these families. Estimates from the mixed model were homogeneous across the different ethnic groups. When the substantial multifactorial background was excluded from the model, we found evidence for an additive (codominant) Mendelian gene (d = 0.48), which demonstrates the necessity of using the mixed model. Our previous results were inconclusive with respect to the involvement of a major gene in determination of high levels of HDL-C. However, we tentatively postulate an uncommon recessive gene for low levels of HDL-C in the Israeli population in addition to polygenic and environmental determinants.